31P NMR spectroscopy, chemical analysis, and free Mg2+ of rabbit bladder and uterine smooth muscle.
31P NMR spectra of isolated rabbit bladder and uterus were obtained under steady-state arterial perfusion in vitro at rest and while stimulated. The spectra contained seven major peaks: phosphoethanolamine, sn-glycero(3)phosphocholine, inorganic phosphate (Pi), phosphocreatine, and the gamma, alpha, and beta peaks of ATP. Chemical analyses, high-pressure liquid chromatography, and NMR spectroscopy of aqueous extracts of bladders identified a number of other components that also made contributions to, but were not resolved in, the spectra of the intact tissues: UTP, GTP, UDP-Glc, NAD+, phosphocholine, and sn-glycero(3)phosphoethanolamine. Intracellular pH of unstimulated bladders and uteri, measured from the chemical shift of the Pi peak, was 7.10 +/- 0.09 S.D. and 7.01 +/- 0.12 S.D., respectively. The chemical shift of the beta-ATP peak in the smooth muscles was significantly upfield (-0.3 ppm) compared to the chemical shift observed in striated muscles (cat biceps and rat myocardium). An ADP peak was identified in stimulated and ischemic bladders. The chemical shifts of the nucleotides observed in perfused bladders were calibrated as a function of free Mg2+ concentration in solutions containing phosphocreatine, Pi, ADP, and ATP at an ionic strength of 180 mM. We derived the following estimates for the intracellular free Mg2+ concentration: uterus, 0.40 mM; unstimulated bladder, 0.46 mM; stimulated and ischemic bladder, 0.50 mM (from the ATP chemical shift) and 0.45 (from the ADP chemical shift); cat biceps, 1.5 mM; and rat myocardium, 1.4 mM.